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Description 



METHOD FOR DISCRIMINATING OPTICAL 

MEDIA TYPE 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a method for discriminat- 
ing optical media type, and more specifically, to a method 
for distinguishing DVDs and CDs for optical disk drives. 

[0003] 2. Description of the Prior Art 

[0004] Optical data storage media attractsthe attention of the in- 
dustry and consumers due to its large capacity and non- 
contact reading. From read-only LDs, CDs, and CD-ROMs 
to rewritable CD-RWs, restricted by the original physical 
structure, standards, and technology, a breakthrough in 
capacity was not realized until DVDs were introduced. 
DVDs, with shorter track spacing, shorter pit length, and 
utilizing light with shorter wavelength, have a capacity 
that is increased to over seven times conventional CD- 



ROMs. 

[0005] The specifications of DVD are as follows: 

[0006] i.Book A: DVD-ROM. DVD-ROM drives must be compati- 
ble with CD-ROMs. 

[0007] 2. Book B: DVD-Video. DVD-Video drives must be compat- 
ible with Video CDs. 

[0008] 3. Book C: DVD-Audio. DVD audio drives must be compat- 
ible with CDs. 

[0009] 4. Book D: DVD-R. DVD-R drives must be compatible with 
CD-RWs. 

[0010] 5. Book E: DVD-RAM using phase change optical disks. 

[° 011 ] In the above-mentioned specifications, since DVD players 
must be compatible with conventional CD-ROMs, Video 
CDs, CDs and CD-RWs. However, due to different physical 
structures and reading methods, a DVD drive should dis- 
tinguish between DVDs and CDs rapidly in order to adopt 
the proper reading method. 

[0012] please refer to Fig.l showing a pickup head and other de- 
vices for reading a disk 20 in a conventional optical disk 
drive. The pickup head includes a laser diode 10 generat- 
ing a laser beam with specific wavelength. The laser beam 
passes through a polarization spectroscope 11, and is 



then converged to parallel beams by a converging lens 12 
A one-fourth wavelength plate 13 converts the parallel 
beams from linearly polarized beams into circularly polar- 
ized beams, and then the circularly polarized beams are 
focused by an object lens 14 as a light spot SP on the 
disk. The pickup head further includes a drive circuit 30 
for driving an actuator32 in order to control the object 
lens 14 to move along the light axis, and change the posi- 
tion of the light spot SP, so that the light spot SP can be 
focused on a data layer on the disk. The light spot SP is 
reflected by the data layer to form a beam.The beam 
passes through the object lens 14 and the one-fourth 
wavelength plate 13, through which it is converted from 
circular polarization to linear polarization, and then 
passes through the converging lens 12 to the polarization 
spectroscope 11. The linear polarizing direction of the re- 
flected beam is perpendicular to the direction of the origi- 
nal one, so that the beam will be reflected to a focus lens 
15 and received by a detector 16. 
3 ] Please refer to Fig. 2 and Fig. 3 showing a conventional 
method for discriminating optical disks. The distance be- 
tween the data layer 22 and the transparent layer"s 
boundary is 0.6mm in a DVD, while the distance between 



data layer 22 and the transparent layer"s boundary is 
1.2mm in a CD(the disk is 1.2mm in thickness, in which 
the data layer is very close to a printed layer opposite to 
the transparent layer"s boundary).Therefore, disk types 
are distinguished by using the beam being reflected by 
the transparent layer"s boundary and data layers to mea- 
sure the distance at different times. More specifically, as 
shown in Fig. 4, the transparent layer"s boundary causes a 
smaller reflection peak, and the data layer causes a larger 
reflection peak. For a DVD, the distance between the two 
reflection peaks is approximately 0.6mm, and for a CD, 
the distance is approximately 1.2mm. By discriminating 
the time difference or the distance difference, DVDs and 
CDs can be distinguished from one another. However, the 
transparent layer"s boundary causes only a small amount 
of reflection and, therefore, the position of the transpar- 
ent layer reflection peak is not easily confirmed.This small 
reflection peak means that the distance between the data 
layer and the transparent layer"s boundary cannot be dis- 
criminated, which causes misjudgment. 
Summary of Invention 

[0014] it j S therefore a primary objective of the present invention 
to provide a method for discriminating optical media type 



in order to distinguish DVDs and CDs for optical disk 
drives. 

[0015] Briefly summarized, a method for discriminating optical 

media according to the present invention includes moving 
a pickup head between two extreme positions so that the 
focused beam can pass through a data layer of a disk 
twice, and measuring time difference or distance differ- 
ence between two reflection peaks over a determined 
value of reflection in order to distinguish the disk"s type. 
By not detecting the reflection peak of a transparent layer, 
misjudgment is reduced andthe optical disk drive effi- 
ciency is increased. 

[0016] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0017] pig.l illustrates a conventional optical disk device reading 
mechanism. 

[0018] pig. 2 and Fig. 3 illustrate a conventional method for dis- 
criminating optical disks. 
[0019] pig. 4 illustrates measuring reflection parameters accord- 



ing to the prior art. 

[0020] pig. 5 and Fig. 6 illustrate a move path of a light spot ac- 
cording to the present invention. 

[0021] pig. 7 illustrates measuring reflection parameters accord- 
ing to the present invention. 

[0022] Fig. 8 illustrates a procedurefor discriminating optical me- 
dia type according to the present invention. 
Detailed Description 

[0023] The present invention provides a method for discriminat- 
ing optical media type, which can distinguish between 
DVDs and CDs. Referring to Fig.l, Fig. 7 and Fig. 8, the 
procedure of the present invention is as follows: 

[0024] S100 Move a focusing device of a pickup head to a me- 
chanical lower limit; 

[0025] S102 Light a laser; 

[0026] si04Move the focusing device of the pickup head to a 

mechanical upper limit, continue measuring the reflection 
of the laser beam when moving, and record a first peak 
time when the reflection is over a predetermined value of 
reflection (indicated by dotted lines); 

[0027] si06Move the focusing device of the pickup head to the 
mechanical lower limit, continue measuring the reflection 



of the laser beam when moving, and record a second peak 
time when the reflection is over a predetermined value of 
reflection; 

[0028] si08Calculate the time difference At between the first 
peak time and the second peak time (At=t2-tl or 
At=t4-t3); 

[0029] silOCompare the time difference At and a predetermined 
time value in order to distinguish whether a disk is a DVD 
or a CD. 

[0030] The method according to the present invention is asshown 
above. Firstly move the focusing device of the pickup head 
to a mechanical lower limit, then move the focusing device 
of the pickup head to a mechanical upper limit, and then 
move the focusing device of the pickup head back to the 
mechanical lower limit. As shown in Fig. 5 and Fig. 6, the 
light spot SP will move to a lower limit H", then move to 
an upper limit U", and then move back to the lower limit 
H". In this process, the light spot SP will pass over the 
data layer 22 of a DVD (or the data layer 22 of a CD) twice. 
As shown in Fig. 7, because the light spot SP passes over 
the data layer 22 of the DVD earlier, the time difference 
At=t2-tl is larger, and because the data layer 22 of the 
CD is positioned in the inner part rather than that of the 



DVD, the light spot SP passes over the data layer 22 of the 
CD later, which causes a smaller time difference At=t4-t3. 
As mentioned above, it is possible to distinguish the type 
of a disk by discriminating the time difference. If the time 
difference is larger than the predetermined value, the disk 
is a DVD, otherwise the disk is a CD. 

[0031] M 0re specifically, in the present invention, in addition to 
moving the focusing device of the pickup head from the 
mechanical lower limit to the mechanical upper limit then 
back to the mechanical lower limit, the original position of 
the focusing device of the pickup head can be on the me- 
chanical upper limit, and the process is proceeded in re- 
verse to that shown in Fig. 4. Moreover, in the present in- 
vention, the path of the focusing device of the pickup 
head is not limited to simply traveling between the me- 
chanical upper limit and the mechanical lower limit. Any 
path is acceptable, as long as the focusing device passes 
over the data layer 22 twice. 

[0032] | n addition, the type of the disk can be distinguished by 
calculating the total moving distance of the focusing de- 
vice of the pickup head between two reflection peaks. If 
the focusing device of the pickup head moves from the 
mechanical lower limit to the mechanical upper limit then 



back to the mechanical lower limit, the total distance 
moved bythe focusing device of the pickup head between 
two reflection peaks will be larger in the case of a DVD. 
Therefore, it is possible to first determine a predeter- 
mined distance used to compare with the total distance 
moved by the focusing device of the pickup head, in order 
to distinguish the type of the disk. 

[0033] | n contrast to the prior art, the method for discriminating 
optical media type according to the present invention pro- 
vides a rapid and efficient solution to distinguish between 
DVDs and CDs. Additionally, the disadvantage of the prior 
art, the difficulty of detecting the transparent layer"s 
boundary, is resolved. 

[0034] Those skilled in the art will readily observe that numerous 
modifications and alterations of the method, such as 
measuring magnetic change or phase change instead of 
measuring reflection as mentioned above, may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims 



